The carotid labyrinth of the toad, Bufo vulgaris, has a chemoreceptor function just as the mammalian carotid body does . In electron micro scopic study, Oosaki (1966, 1969) have found two types of nerve ending in synaptic connection with the receptor cells. The first one contained many synaptic vesicles, but the second was devoid of vesicles. From the anatomical viewpoint, the former was regarded as the efferent nerve ending and the latter as the afferent, suggesting that the chemoreceptor activity is controlled by efferent nerves. Further, Ishii and Ishii (1970) reported that both the sympathetic and the vagus root stimulation provoked a depressant effect on the chemosensory activity, and the effect of sympathetic stimulation was predominant. Therefore, it was considered that the efferent nerve fibers to the chemoreceptor cell were derived from both the sympathetic and the vagus root in origin. In mammals, however, it was reported that the efferent nerve fiber to the type I cell was not contained in the sympathetic, but only in glossopharyngeal nerve (Biscoe and Stehbens 1967; Biscoe et al. 1970; O'Regan 1969, 1971 ). Thus, the nerve degeneration experiments were performed to determine whether the sympathetic nerve fibers provide directly the synaptic vesicle-containing nerve endings on the chemoreceptor cell in the carotid labyrinth of the toad.
MATERIALS AND METHODS
Nine toads, Bufo vulgaris, weighing 200-300g in hibernation were used. The mouth of the toad was opened with the hocks. Under local anesthetization, the mucosal membrane of the roof of mouth was incised about 5mm long at the left side of the median line. The sympathetic nerve trunk was approached by dividing the muscles which covered it at the adjoining portion to the back bone.
The left sympathetic nerve trunk was cut between the jugular ganglion and the second sympathetic ganglion.
These animals were sacrificed at 7, 8, 10 and 14 days after the surgery.
The carotid labyrinth was perfused with the fixative, glutaraldehyde, through the carotid artery using a syringe. Being removed from the body, the carotid labyrinth was immersed in the fixative.
The material was fixed in 1% glutaraldehyde for 6 hours, washed in buffer and then fixed in 1% osmium tetroxide buffered at pH 7.4-7.6 for 1 hour. Dehydration was carried out rapidly in graded ethanol, and the tissue was embedded in Araldite. The sections cut from the block were stained with uranyl acetate followed by lead citrate according to the method of Reynolds (1963) and examined under electron microscope.
RESULTS

Seven-and eight-day stage.
Four toads were sacrificed at 7 and 8 days after surgery; two at 7 days and the other two at 8 days.
All the nerve endings on the chemoreceptor cell did not necessarily degenerate in all the animals. Fig. 1 shows 2 nerve endings at 7 days after surgery. The one is a nerve ending without any degenerative signs. Many synaptic vesicles scatter throughout the presynaptic cytoplasm and some of them have a dense osmium deposit. Mitochondria have a normal appearance. The other shows distinct degenerative changes. The matrix of the cytoplasm decreases in electron density and appears pale. Most of synaptic vesicles disappear and the remainders are clumping together. Mitochondria are swollen and show a tendency to disintegrate. A partial retraction of both preand postsynaptic membranes is visible. Fig. 2 shows a degenerated nerve ending connecting the receptor cell with the desmosome-like structure. Synaptic vesicles have become irregular in size and form. They are clumping together. There is lysis of the mitochondria, and the debris of the matrix is found in the cytoplasm.
Ten-and fourteen-day stage. Two toads were sacrificed at 10 days and 3 toads at 14 days. Pronounced changes are observed in many of axon endings. The presynaptic cytoplasm become occupied with neurofilaments at the expense of the synaptic vesicles and mitochondria. Fig. 3 shows the nerve ending from the animal sacrificed 10 days after section. Clumping of synaptic vesicles and mitochondria are still present, while neurofilaments are beginning to appear. These neurofilaments in the nerve ending become more evident at 14-day stage (Fig. 4) . In cytoplasm, there is marked reduction in number of synaptic vesicles and no mitochondria. The nerve ending also contains large vacuoles of various size and a body surrounded by one limiting membrane with many vesicles in it. This body may represent so-called cytolysome that Hamori et al. (1968) pointed out in the degeneration of preganglionic fibers in the superior cervical ganglion of the cat. In a few cases, partial retraction of the presynaptic membrane is observed. Proliferation of the neurofilament is remarkable in this stage. Fig. 5, A and Fig.  5 , B show the characteristic nerve ending filled with neurofilaments at 14 days after section. The filaments running in parallel with each other are sometimes oriented in vortical form. In the nerve ending in Fig. 5 , A there are only one dense cored vesicle and only a few synaptic vesicles, but no mitochondria. In Fig.  5 , B there is a dark body unidentified in origin.
DISCUSSION
The results presented in this study showed that the morphological changes occurred in the synaptic vesicle-containing nerve ending on the chemoreceptor cell following the section of the sympathetic nerve trunk. Previously, Oosaki (1966, 1969) pointed out that the synaptic vesicle-containing nerve ending was the efferent. Hence, the nerve endings in which morphological changes occurred after the sympathetic section are considered to be efferent to the chemoreceptor cells. Therefore, it may be reasonable to conclude that some of efferent nerve endings on the chemoreceptor cells degenerated after the sympathetic section. All the efferent nerve endings did not necessarily degenerate even 14 days after the sympathetic section. Some nerve endings remained normal in appearance. These endings might be attributable to some sympathetic nerve endings which take more time to give rise to the degenerative changes. However, in the light of the physiological result that the vagus root stimulation provoked the inhibition of the chemosensory discharge (Ishii and Ishii 1970) , these endings might be considered to be derived from the vagus root. Further, it is still an open question whether the nerve fibers degenerat ed by cutting the sympathetic are pre-or postganglionic.
